
December 18, 2008

U.S. Environmental Protection Agency TDD No: TO2-09-08-07-0005
75 Hawthorne Street Project No: 002693.2009.01RF
San Francisco, CA 94105

Attention: Tom Dunkelman, EPA On-Scene Coordinator

Subject: Anaconda Mine Pond Removal Support
Old Raffinate Pond Report
Former Anaconda Copper Mine
Yerington, Lyon County, Nevada 92274
Latitude 38.994° North; Longitude 119.198° West

Introduction
In July 2008, the United States Environmental Protection Agency (U.S. EPA) Federal On-Scene
Coordinator (FOSC) Tom Dunkelman issued a Technical Directive Document that tasked the
Superfund Technical Assessment and Response Team (START) to support U.S. EPA funded
removal activities at the Anaconda Mine site in Yerington, Nevada. The support effort was
divided into three principal tasks. The first task was to support the excavation activities at the
Old Raffinate Pond area with air monitoring, sampling, field analysis, and laboratory analysis.
The second task was to perform quality assurance (QA) oversight and conduct QA testing during
the installation of a liner system for a Phase I/II Pond. The final task was to conduct intermittent
sampling and analysis of soil in bioremediation cells in order to monitor the progress of the soil
remediation effort. This letter report summarizes the START activities and presents analytical
data associated with the first task only. Tasks 2 and 3 will be addressed in separate reports.

All figures and tables referenced in this document are located in Attachments 1 and 2,
respectively. A photographic record of site activities is located in Attachment 3. The laboratory
reports are located in Attachment 4.

Background
The former Anaconda Mine is located at 102 Burch Drive, off Highway 95, approximately two
miles west of the town of Yerington, Lyon County, Nevada (Figure 1). The geographic
coordinates for the site are 38.994° North latitude and 119.198° West longitude. The mine site is
bordered to the north by agricultural land, to the east by Highway 95, to the west and southwest
by the Singatse mountain range and the town of Weed Heights, and to the south by United States
Bureau of Land Management land. The site comprises an area of more than 3,400 acres and
includes an open-pit copper mine with ore processing areas, ore stockpiles, tailing stockpiles, and
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evaporation ponds spread throughout the site. Mining operations at the site began in
approximately 1918 and ceased in 2000.

The former Anaconda Mine site is the focus of ongoing U.S. EPA assessment, remedial, and
removal activities. The U.S. EPA removal activity was initiated based on information and data
generated between July 30 and August 1, 2007, during TEAM 9 START’s assessment of the on-
site pond areas (TDD# TO5-09-07-04-0002). The corresponding letter report, dated May 28,
2008, indicated that the soil underlying the currently dry Old Raffinate Pond had petroleum
hydrocarbon concentrations that exceeded the investigation level of 100 milligrams per kilogram
(mg/kg). The report documented surface soil with petroleum hydrocarbon concentrations at
75,000 mg/kg with subsurface concentrations ranging between 3,400 and 7,300 mg/kg to a depth
of up to 23 feet below pond bottom.

In mid-2008, following the TEAM 9 assessment, the U.S. EPA initiated the excavation and
bioremediation of petroleum hydrocarbon contaminated soil beneath the Old Raffinate Pond. The
excavation was performed by the Emergency and Rapid Response Services (ERRS) contractor
with technical guidance on bioremediation supplied by the U.S. EPA Environmental Response
Team (ERT). The START provided on-site technical and analytical support, and the Region 9
U.S. EPA Regional Laboratory provided off-site analytical support.

START Activities
Prior to mobilization, START developed a site-specific Health and Safety Plan and initiated a
site-specific Time-Critical Quality Assurance Sampling Plan (QASP). All sampling activities
were performed following the site-specific QASP, dated September 24, 2008.

START arrived on site on September 22, 2008, and began technical support activities at the Old
Raffinate Pond. The activities included lateral delineation and measurements of the pond.
START also collected two soil samples from the pond bottom for on-site analysis. Additionally,
the U.S. EPA discovered two underground vaults connected to the pond via piping. START was
tasked with collecting samples of standing liquid in the vaults, which were shipped to the Region
9 U.S. EPA laboratory for analysis. START also conducted periodic air monitoring of the
ambient air in the work zone during all removal and sampling activities, using a Toxic Vapor
Analyzer 1000 (TVA) organic vapor monitor.

START members used a TVA’s, flame ionization detector to detect petroleum hydrocarbon
vapors in soil samples by heating a sample in a sampling jar and monitoring the head-space with
the instrument. START also used the Petroflag® commercial chemical test kit to generate a
reasonable estimate of petroleum hydrocarbon concentrations. In general, the flame ionization
detector method was suited for determining whether a sample contained detectable
concentrations of petroleum hydrocarbons but could not generate an estimated concentration.
The Petroflag® test kits provided a reasonable estimate of petroleum hydrocarbon concentrations
in the soil. All field generated soil sampling data with the definitive data from confirmation
samples are presented in Table 1. All field generated soil sampling data are considered screening
estimates. Data for liquid samples collected from the two vaults are presented in Table 2.
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On September 23, 2008, the ERRS contractor excavated to depths between three and ten feet
below pond bottom, and START collected two soil samples from the excavation bottom and
conducted field analysis. Field screening analysis of samples indicated elevated petroleum
hydrocarbons concentrations of greater than 4,000 mg/kg and 6,000 mg/kg, which was similar to
the reported TEAM 9 assessment concentrations of 5,200 mg/kg at five feet below the surface.

On September 24, 2008, the ERRS contractor excavated to depths between 10 and 15 feet below
pond bottom, and START collected three soil samples from the excavation bottom and
conducted field analysis. Field screening analysis of samples from the excavation indicated
elevated petroleum hydrocarbon concentrations of greater than 4,000 mg/kg, 5,800 mg/kg and
5,780 mg/kg which was similar to the reported TEAM 9 assessment concentrations of 7,200 J
mg/kg at 10 feet below the surface. Field analysis of additional sample collected under the
piping connecting the vaults to the pond indicated petroleum hydrocarbon concentrations of
greater than 4,000 mg/kg.

START used a HAZCO Interface Meter to estimate the quantities of petroleum hydrocarbons
and water in the vaults. The eastern vault had approximately a half inch of oil and approximately
three feet of water while the western vault contained only wastewater (approximately three feet).
Analytical information on the contents of the vaults is referenced in Table 2.

On September 25, 2008, the ERRS contractor excavated to depths between 15 and 20 feet below
the pond bottom. START collected soil samples from two test pits dug in the excavation bottom
by the ERRS contractor. The test pits had total depths of 23 feet and 29 feet, respectively.
START also collected one composite surface soil sample from around the vaults and one
composite sample from around the Old Raffinate Pond berm. The petroleum hydrocarbon
concentrations in the test pits, by both field and laboratory methods, were at concentrations
below the project action level (AL) of 1,000 mg/kg and the TEAM 9 investigation level of 100
mg/kg. Petroleum hydrocarbon concentrations in the surface samples were above the AL.
START collected two soil samples from the excavation bottom at approximately 20 feet below
pond bottom and found petroleum hydrocarbon concentrations that ranged from 215 mg/kg to
greater than 4,000 mg/kg (by the field screening method). The results are presented in Table 1.

On September 26, 2008, the ERRS contractor excavated to depths of greater than 20 feet below
pond bottom. START collected additional soil samples in the excavation bottom area during the
excavation and found that concentrations ranged from 670 mg/kg to 1,350 mg/kg (by the field
screening method).

Based on the TEAM 9 START assessment and test pit data, FOSC Dunkelman directed the
ERRS contractor to stop excavation at 22 to 25 feet below pond bottom. START sampled the
soil at the final pond excavation bottom and in the sidewalls to document the concentrations of
petroleum hydrocarbons in soil left in place. Based upon definitive analysis methodologies, the
petroleum hydrocarbon measurement concentration in the excavation bottom ranged from 60
mg/kg to 1,100 mg/kg. The final excavation bottom samples had a mean total extractable
petroleum hydrocarbon (TPH) concentration of 394 mg/kg and an estimated average
concentration based on a upper confidence level of 95% (UCL 95%) of 726 mg/kg. The
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sidewalls sample concentration ranged from 610 mg/kg to 13,000J mg/kg with a mean TPH
concentration of 3,400 mg/kg. The results are presented in Table 3.

On September 27, 2008, START collected global positioning system data for the excavation
area, vaults, and bioremediation areas. START sampled the soil in the bioremediation areas to
document the initial concentrations of petroleum hydrocarbons in bioremediation cells. The
results are presented in Table 4.

Field analytical confirmation samples, samples collected from the final excavation bottom and
samples from the bioremediation cells were delivered to the Region 9 U.S EPA laboratory for
TPH analysis.

On October 6, 2008, following the removal of the concrete vaults, the ERRS contractor
excavated to approximately 13 feet below ground surface in the vault area. START collected soil
samples from the vault excavation bottom and the sidewalls to document the concentration of
petroleum hydrocarbons in soil left in place. These samples were delivered to the Region 9 U.S.
EPA laboratory for TPH analysis. The final excavation samples had a mean total extractable
petroleum hydrocarbon (TPH) concentration of 36,834 mg/kg and an estimated average
concentration based on a upper confidence level of 95% (UCL 95%) of 13,594 mg/kg. The
results are presented in Table 3 along with the results of the soil left in place in the pond
excavation area.

All non-screening data presented in Tables 1 through Table 4 are were reviewed, qualified as
necessary, and validated. In relationship to the action levels, the screening data confirmation
samples were found to be in agreement with the corresponding screening data.

ERRS Contractor Activities
The ERRS contractor excavated a total of 7,500 cubic yards of contaminated soil from the Old
Raffinate Pond and 720 cubic yards of contaminated soil from the vault area and placed it into
two bioremediation cells. The areal extent of the excavation is indicated in Figure 2. The ERRS
contractor also transferred approximately 8,000 gallons of contaminated wastewater from the
two vaults onto the two bioremediation cells after using absorbent pads to remove the free
product from the surface of the vaults.

At the time of START departure from the site on September 27, the ERRS contractor had
constructed two bioremediation cells that covered approximately 2.5 acres with 2 feet of soil.
The locations of the bioremediation cells are indicated in Figure 3.

Future START Activities
As directed by the U.S. EPA FOSC, START will conduct sampling of the bioremediation cells to
monitor and document the biological attenuation process. Future sampling activities are expected
in the spring of 2009.

Conclusion
The START was tasked by FOSC Dunkelman to provide technical assistance at the Anaconda
Mine site in Yerington, Nevada. START provided work-zone air monitoring, field sampling,
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Table 1
Anaconda Mine Pond Removal

TDD No: TO2-09-08-07-0005

Field Analysis Results with Corresponding
Validated Laboratory Data

Date

Petroflag®
Field

Screening Data

Validated
Laboratory

Data

Sample Location mg/kg mg/kg
Old Raffinate Pond. Excavation bottom soil sample at 3 feet below
the pond bottom.

9-23-2008 > 4,000 NA

Old Raffinate Pond. Excavation bottom soil sample at 3 feet below
the pond bottom.

9-23-2008 6,000 NA

Old Raffinate Pond. Excavation bottom soil sample at 10 feet
below the pond bottom.

9-24-2008 5,800 NA

Background surface sample 9-24-2008 680 NA

Old Raffinate Pond. Excavation bottom soil sample at 10 feet
below the pond bottom.

9-24-2008 > 4,000 NA

Old Raffinate Pond. Excavation bottom soil sample at 15 feet
below the pond bottom.

9-24-2008 5,780 NA

Soil from under pipes between vault and Old Raffinate Pond 9-24-2008 > 4,000 NA

Surface soil from around vaults 9-25-2008 1800 NA

Surface soil from around berms 9-25-2008 1400 NA

Background surface soil sample 9-25-2008 370 NA

Old Raffinate Pond. Excavation bottom soil sample at 20 feet
below the pond bottom. 9-25-2008

215
NA

Old Raffinate Pond. Excavation bottom soil sample at 20 feet
below the pond bottom. 9-25-2008

> 4,000 NA

Test pit soil sample collected at an estimated 23 feet below the
original pond bottom. 9-25-2008

68 3.4 J

Test pit soil sample collected at and estimated 29 feet below the
original pond bottom 9-25-2008

51 4.6 J

Old Raffinate Pond. Excavation bottom soil sample at 20 feet
below the pond bottom. 9-26-2008

1,150 NA

Old Raffinate Pond. Excavation bottom soil sample at 20 feet
below the pond bottom. 9-26-2008

1,350 NA

Old Raffinate Pond. Excavation bottom soil sample at 20 feet
below the pond bottom. 9-26-2008

670 NA

Final Old Raffinate Pond bottom soil sample from Western section1
9-26-2008 600 350 *

Final Old Raffinate Pond bottom soil sample from Eastern section 2
9-26-2008 850 310 **

Bioremediation Cell 13 9-27-2008 5,300 4,500 ***

Bioremediation Cell 2 west half 9-27-2008 > 4,000 3,200
1 The sample analyzed in the field was a composite made from three samples; 22-A, 23-C and 25-E.
2 The sample analyzed in the field was a composite made from three samples; 22-B, 23-D and 25-F.
3 The sample analyzed in the field was a composite made from two samples; BTA-3 and BTA-4.
mg/kg = milligrams per kilogram NA = Not Analyzed
* = Calculated mean for samples 22-A, 23-C and 25-E. Actual measurements are located in Table 3.
** = Calculated mean for samples 22-B, 23-D and 25-F. Actual measurements are located in Table 3.
*** = Calculated mean for samples BTA-3 and BTA-4. Actual measurements are located in Table 4.



Table 2
Anaconda Mine Pond Removal

TDD No: TO2-09-08-07-0005

Vault Samples
EPA Method 8260, EPA Method 8082, and EPA Method 8015

Validated Laboratory Data

Sample
ID V-A V-B V-A-D V-A-2

Sample
Location

Wastewater
in Eastern
Vault

Wastewater
in Western
Vault

Wastewater in
Eastern Vault
Duplicate

Non Aqueous
Phase Liquid in
Eastern Vault

Analytes Units ug/L ug/L ug/L ug/L

Benzene NA NA NA ND (1,200 U)

Toluene NA NA NA ND (1,200 U)

Ethylbenzene NA NA NA ND (1,200 U)

m-Xylene & p-Xylene NA NA NA ND (1,200 U)

o-Xylene NA NA NA ND (1,200 U)

Isopropylbenzene NA NA NA ND (1,200 U)

N-Propylbenzene NA NA NA ND (1,200 U)

1,3,5-Trimethylbenzene NA NA NA ND (1,200 U)

1,2,4-Trimethylbenzene NA NA NA ND (1,200 U)

sec-Butylbenzene NA NA NA ND (1,200 U)

4-Isopropyltoluene NA NA NA ND (1,200 U)

Naphthalene NA NA NA ND (1,200 U)

Methylene Chloride NA NA NA ND (1,200 U)

cis-1,2-Dichloroethene NA NA NA ND (1,200 U)

Trichloroethene NA NA NA ND (1,200 U)

Tetrachloroethene NA NA NA ND (1,200 U)

Chloroform NA NA NA ND (1,200 U)
Diesel Range Total Petroleum
Hydrocarbon (C12-C24) 3,000,000 J 11,000 1,200,000 J NA

Polychlorinated Biphenyl NA NA NA ND (1,400 U)

1,200 U = Quantitation Limit ug/L = micrograms per liter J = Estimated Concentration

ND = Not Detected above the Reporting Limit NA = Not Analyzed or Determined



Table 3
Anaconda Mine Pond Removal

TDD No: TO2-09-08-07-0005

Soil Left In Place
Old Raffinate Pond and Vault Excavation

Validated Laboratory Data

Sample Location

Date

Sample
Identification

Region 9
Laboratory
TPH by EPA
Method 8015

mg/kg

Old Raffinate Pond excavation bottom.
North East Section at 22 feet 9-26-2008 22-A 600
Old Raffinate Pond excavation bottom.
Central East Section Background sample at
23 feet 9-25-2008 23-C 380 J
Old Raffinate Pond excavation bottom.
South East Section at 25 feet 9-25-2008 25-E 85
Old Raffinate Pond excavation bottom.
North West Section at 22 feet 9-25-2008 22-B 1,100
Old Raffinate Pond excavation bottom.
Central West Section Background sample at
23 feet 9-25-2008 23-D 60 J
Old Raffinate Pond excavation bottom.
South West Section at 25 feet 9-25-2008 25-F 140
Old Raffinate Pond excavation south side
wall at 19 feet 9-25-2008 19-SW 610
Old Raffinate Pond excavation east side wall
at 19 feet 9-25-2008 19-EW 5,700
Old Raffinate Pond excavation north side
wall at 17 feet 9-25-2008 17-NW 3,900 J
Vault excavation south east side wall at 10.5
feet 10-6-2008 VAS-1 13,000 J
Vault excavation north east side wall at 5
feet 10-6-2008 VAS-2 4.1 J
Vault excavation north side wall at 9 feet

10-6-2008 VAS-3 3.3 J
Vault excavation west side wall at 6 feet

10-6-2008 VAS-4 1,100 J
Vault excavation south side wall at 10 feet

10-6-2008 VAS-5 20,000 J
Vault excavation bottom at 13 feet

10-6-2008 VAS-6 6,900 J
mg/kg = milligrams per kilogram J = Estimated Concentration



Table 4
Anaconda Mine Pond Removal

TDD No: TO2-09-08-07-0005

Soil in Bioremediation Cells
Validated Laboratory Data

Sample Location Date
Sample
Identification

Region 9
Laboratory
TPH by EPA
Method 8015

mg/kg

Cell 1 East Half 9-27-2008 BTA-3 4,000 J

Cell 1 West Half 9-27-2008 BTA-4 5,000 J

Cell 2 East Half 9-27-2008 BTA-1 1,600

Cell 2 West Half 9-27-2008 BTA-2 3,200

mg/kg = milligrams per kilogram
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ECOLOGY AND ENVIRONMENT, INC.
Superfund Technical Assessment and Response Team

Anaconda Mine Pond Removal Support, Yerington, Nevada, Lyon County, Nevada

PAN#:002693.2009.01RF TDD No: TO2-09-08-07-0005
Photographer: Ben Simes Date: September 2008

Photo 1: Old Raffinate Pond prior to excavation after liner removal.

Photo 2: Concrete vaults just south of Old Raffinate Pond.
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Superfund Technical Assessment and Response Team

Anaconda Mine Pond Removal Support, Yerington, Nevada, Lyon County, Nevada

PAN#:002693.2009.01RF TDD No: TO2-09-08-07-0005
Photographer: Ben Simes Date: September 2008

Photo 3: Old Raffinate Pond excavation at approximately 5 feet.

Photo 4: Piping connecting the Old Raffinate Pond to vaults.



ECOLOGY AND ENVIRONMENT, INC.
Superfund Technical Assessment and Response Team

Anaconda Mine Pond Removal Support, Yerington, Nevada, Lyon County, Nevada

PAN#:002693.2009.01RF TDD No: TO2-09-08-07-0005
Photographer: Ben Simes Date: September 2008

Photo 5: Old Raffinate Pond excavation at approximately 15 feet.

Photo 6: Old Raffinate Pond during excavation to approximately 23 feet.



ECOLOGY AND ENVIRONMENT, INC.
Superfund Technical Assessment and Response Team

Anaconda Mine Pond Removal Support, Yerington, Nevada, Lyon County, Nevada

PAN#:002693.2009.01RF TDD No: TO2-09-08-07-0005
Photographer: Ben Simes Date: September 2008

Photo 6: Old Raffinate Pond excavation at approximately 23 feet.

Photo 6: Bioremediation cells with soil excavated from the Old Raffinate Pond.



ECOLOGY AND ENVIRONMENT, INC.
Superfund Technical Assessment and Response Team

Anaconda Mine Pond Removal Support, Yerington, Nevada, Lyon County, Nevada

PAN#:002693.2009.01RF TDD No: TO2-09-08-07-0005
Photographer: Ben Simes Date: September 2008

Photo 7: Vault excavation to the East.

Photo 8: Vault excavation to the North.
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LABORATORY DATA REPORTS










































































































































































